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(54) SEMICONDUCTOR ELEMENT 
(11) 62-145760 (A) (43) 29.6.1987 

(21) Appl. No. 60-285568 (22) 20.12.1985 
(71) HITACHI LTD (72) H1ROAKI DOK2) 
(51) Int. CI 4 . H01L27/OO.H01L25/04//H01L21/88 

PURPOSE: To obtain a semiconductor element in which circuits of both side surfaces 
are connected with each other in a fine area to improve the integration of the circuit 
on the front surface by providing an infrared light emitting unit on one side surface, 
and providing a photo detector at the position opposite to the light emitting unit 
on the other side surface to use the infrared ray detected by the photo detector for 
a transmission signal between the circuits of both side surfaces. 

CONSTITUTION: Semiconductor elements 3. 3'. 3" are disposed in a laminated state 
on a ceramic circuit substrate 1. and elements, and element 3" and the substrate 1 
are electrically connected therebetween by solder connectors 4. Circuits are formed 
on both side surfaces, an infrared light emitting diode 5 is provided on one side surface, 
and a photo detection diode 7 is provided at a position opposite to the diode 5 on 
the other side surface. The infrared ray received by the diode 6 is used as a transmis- 
sion signal between the circuits on both side surfaces. Thus, the infrared ray emitted 
from the diode 5 is transmitted through the element itself to be detected by the diode 
6 is transmitted between the circuits of both side surfaces. Accordingly, it is not neces- 
sary to open a connecting through hole at the semiconductor element itself to connect 
the circuits with each other in a fine area, thereby improving the integration of the 
circuit on the front surface. 
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PURPOSE: To achieve a groove type capacitor structure having high reliability 
by using a dense conductor layer which can be readily controlled at its sheet 
resistance value and stably formed as compared with an impurity diffused 
layer on the inner surface of the groove. 

CONSTITUTION: After an N-type diffused layer 301 is formed on a P-type silicon 
substrate 31, a silicon oxide film 32 and a silicon nitride film 33 are formed, 
etched by a normal photo-etching method and an anisotropic dry etching method 
to form a groove 310 to become a capacitor. Then, a polycrystalline silicon 
film 34 to which an N-type impurity is added is formed on the entire surface 
by a chemical vapor-phase growing method. Thereafter, a resin film 35 is buried 
in the groove to flatten the surface, the surface of the film 34 is etched to 
remain it only in the groove 310. After etching the film 35, the film 33 and 
the film 32 are removed, and a silicon oxide film 36 is formed on the entire 
surface. Thereafter, when the polycrystalline silicon film to become a capacitor 
electrode is buried and flattened and then patterned, a groove type capacitor 
structure is obtained. 
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PURPOSE: To enhance an operation margin of a fuse program circuit when 
a power source is turned ON without supplying a large current at fuse program- 
ming time by disposing a capacitor between a fuse program power source and 
a current source, and reducing an impedance when the power source is turned 
ON. 

CONSTITUTION: A resistance element 2 is connected between a power source 
line 1 and a pad 3 for a fuse program power source, a fuse circuit 4 is composed 
of a fuse 5 and a fuse program transistor 7 connected in series between a cross- 
ing point of the element 2 with the pad 3 and a GND line 6. a load resistance 
element 8, and a pair of transistors 9, 10 for forming a flip-flop element, and 
■ a capacitor 11 having a large capacitance value is inserted between the line 
1 and the pad 3. Accordingly, the resistance value R of the element 2 becomes 
equivalently small when the power source is turned ON, thereby enhancing 
the circuit operation margin. 
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